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ABSTRACT 

Studen t s f r om seven school s , some f r om 
English-speaking (N=226) and some from non-English speaking (N=60 ) 
families, were tested for reading achievement in grades 1 A 2, 3 and 
5, and for mathematics achievement in grade 6. Students from 
non-English speaking families achieved significantly poorer reading 
results than those from English speaking families, and these 
differences were consistent and stable across grades 1-6. 
Longitudinal analyses. suggested that the effect occurred primarily in 
grade 1 and that the lower reading achievement scores obtained by 
students from riori-Eiiglish speaking families in subsequent school 
years could be explained by the poor reading performance in grade 1 
without taking into account the home language. The group differences 
were quite specific to language and reading skills arid did not 
generalize to performance in mathematics. In year 6 the two groups 
did not differ in mathematics measures and students from non-English 
speaking families scored significantly better after controlling for 
language skills. Students in the two groups differed on many 
variables (for example, socio-economic status and home environment) 
so that causal conclusions are not just if ied^ However , the 
specificity of the group achievement differences to language and 
reading skills suggests that home language may be an important 
determinant of early reading, and that early reading is in turn the 
primary determinant of subsequent reading performance. (Author) 
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ABSTRACT 



Students from seven schools, some from English-speaking (N=?76) 
and some from hbh-Ehglish speaking (N=<50) families, were tested for 
reading achievement in grades 1,2,1 and 6^ and for mathematics 
achievement in Grade 6. Students from hbh-Ehglish speaking families 
achieved significantly poorer reading results than those from English 
speaking families, and these differences Here consistent and stable 
across grades Longitudinal analyses suggested that the effect 

occurred primarily in grade 1 and that the lower reading achievement 
scores obtained by students from non-English speaking families in 
subsequent schob 1 years could be exp 1 ai hed by the poor read i hg 
performance in grade t without: taking into account the home language. 
The group differences were quite specific to language and reading 
skills and did not generalise to performance in mathematics. in year 
.6 the two groups did hot differ in mathematics measures and students 
from non-English speaking families scored significantly better after 
controlling for language skills. Students in the two groups differed 
on many variables (for ex amp 1 e, socio-economic status and home 
environment) so that causal conclusions are not justified. However, 
the specificity of the group achievement differences to language and 
reading skills suggests that home language may be an important 
determinant of early reading, and that early reading is in turn the 
pr iniary deters i nan t of subsequent reading performance. 
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A Longitudinal Comparison I 

Reading arid Arithmetic Achievement tn Primary Grades 
For Students From Non-English Speaking Families 
A Seven- Year Longitudinal eompar ison 

Language and M athematics Perf orm anc e of Non-NatUe Speakers 

One of the most important problems feeing educators today is how 
to measure and reduce inequalities in opportunity and performance for 
children from different ethnic and migrant groups. Traditional 
definitions of equality have emphasized input variables such as 'per 
pupil* expenditure, but more recently the focus has shifted to output 
variables such as academic achievement antf the impact which input 
variables have on these products (Mar j or ibanks, 1978, 1980) . In 
mul t i -cul tura 1 countries like Austral ia, where there are many 
nationalities within each school gralip, each with its own set of 
unique characteristics, and where the language of school instruction 
is entirely English* the problem is particularly complex. 
Marj or ibanks (1980), for example, emphasized that the relationship 
between family background variables, other input variables, and 
academic attainment may difV«*r far varlouo ethnte migrant fjpettpSt 
Nevertheless a critical variable appears to be whether or hot English 
is spoken in the home. In thc^ report on Literacy and Numeracy in 
Aus_tr^±±an School s (Volume 1) Hewitt concluded that "if no English 
was spoken in the home, the chance of reading mastery was considerably 
reduced ... Wh list the ambiiht of Ehg 1 i sh spoken i h the home agai h 
appeared to influence numerical mastery, the effect was not as great 
as for reading". (Hewitt, 1976, p. 191-192). Marj or ibanks il9ye 9 
1980) also found that word knowledge and word comprehension scares 
were lower for three non-Angln groups (Greeks, Southern Italians and 
Yugoslavians) than for three Anglo-groups (middle class Anglo- 
Austral iaris, lower-class Anglo-Australians and English). There was a 
similar pattern of differences between the language groups for scores 
in mathematics and general intelligence, but in each case the 
magnitudes of the differences were smaller. 

Many studies from different countries have examined language and 
mathemat i cs performance of non-nat i ve speakers , though the focus of 
much of this research, unlike that of the present investigation, t?> on 
bilingual instruction. However* general i sat ion of findings can bi» 
questioned because factors such as attitudes, motivation, language 
experience and aptitudes may not be comparable. 

In Sweden, Ldfgreh and Ouvi nen-Bi rgerstam (1982) compared 
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performances of * project group of non-native speakers (Finnish 
children in Sweden) being taught in the two languages with groups of 
their own age in Sweden and Finland. The project children's language 
proficiency in Swedish was found to be roughly one S.D. below the 
Normative average of the same age Swedish children but the mathematics 
ach i evenent was only slightly below the Swed ish norm groups . The 
project chi ldren and the chi ldren attending Finnish classes had 
comparable command of Finnish vocabulary, reading and writing but 
children not receiving any instruction in their first language 
performed more poorly in these language skills. 

In Canada, Lambert (1972) also studied the second language 
problem. He studied a samp la of children whose dedicated parents 
arranged schooling in French for their English-speaking children in 
kindergarten and primary school. After five years of the study, he 
reported no retardation in English and the development of a competence 
in French that surpassed that of children who studieU French as a 
Second language. 

Also in Canada, Cummins (1981) emphasised the importance of age- 
□n-arrival of second language learning. He stresses the mismatch of 
government provision of two years of special training for these 
learners after arrival when it has been established that it takes an 
average of at least five years for the immigrant arriving after the 
age of six to approach grade norms in the second language. Cummins and 
Swain (1983) suggested that "current school programs and personnel are 
ac t i vel y creat i ng educat i anal def icits in ti i nor i ty students " (p . 24 ) . 
This point is also made by Edelsky et al . (1983) who stressed the heed 
for overall change in school interactions and teaching. Edelsky 
(1982) stressed a further factor to consider - the nature of the two 
writing systems. Engle (1975) also stressed the importance of the 
linguistic relationship between the two languages and their function 
in the community and school. 

In Australia Hewitt (1976) also found a discrepancy between 
reading and mathematics results of ID and 14 year old migrants. Fifty 
eight per cent of the 10 year old (N = 829) and forty three per cent 
of the 14 year old migrant students failed to reach the eighty per 
cent mastery criterion on the Reading tests while thirty two per cent 
of the Id year old and thirty four per cent of the 14 year old migrant 
students failed to reach the eighty per cent mastery criterion on the 
Numer at i on Test . The 1 at ter f i giires are miic h c 1 oser to the f i gures 
for overall Australia than the performance in reading. 
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In sainary, a Hide variety of studies have found that hbh-hative 
speaking children lag behind native speaking children in their master} 
of reading and language skills. Although performance by hdh-hative 
speakers in other subjects such as mathematics also suffer, the 
defects are typically smaller than in reading and language. White 
many of these studies are also concerned nith the effects of home 
environment variables and different instructional techniques, the 
overwhelm i rig cone 1 us ion is that hon-hative speak i hg students are 
handicapped in their mastery of reading skills and this is the focus 
of the present investigation. 

The present Investigat ion 

Students, some from English-speaking and some from nan-English 
speaking families Here tested for reading achievement in grades 1*2*3 
and 6* and for mathematics achievement in grade 6. The study is 
longitudinal, spanning all tSe primary school years. Parents' 
language Has determined in the kindergarten year, along with a number 
of other measures and demographic data* and reading and/or mathematics 
measures Here collected frbin this same sample of students in grades 
1,2,3 and 6. The design of the study provides a strong basis for 
studying the impact of home language, how this impact varies at 
different points of time during the primary grades and how this impact 
d i ffers for ach i evemeht i n read i ng and mathemat i cs . 

Method 

Samp le 

The initial sample consisted of all kindergarten pupils in seven 
public schools in one geographic location, the St. George region of 
metropolitan Sydney. This region was selected because it reflects the 
socioeconomic and inul t i -cu 1 tural backgrounds found in metropolitan 
Sydney and other large Australian cities. In the state of New South 
Wales, where the study was carried out, Kindergarten is the first year 
of formal schooling* followed by years i-6 in the primary school. 

At the commencement of the study in 1974, tests were administered 
to a total of 392 children i52 per cent males) who ranged in age from 
5.6 to 7.1 years (mean age = 5.6) and 286 of these children could 
still be traced for retesting in 1980. As is frequently a problem in 
longitudinal studies, many children from the original sample changed 
schools within the city or moved to another city within the state over 
the course of the study. Whenever these children could be located at 
a time when testing was to be carried but, materials were sent to the 
child's teacher nith a request for cooperation and a tester visited 
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the classroom to collect data from the child. Only in cases where the 
child moved out of the state (or out of the country) or where no 
forwarding address was available, was the child dropped from the 
samp le. Supp 1 emen tary anal yses were performed to determine if the 
final sample differed significantly from the original one. 

A total of 22 per cent of the original sample (21 per cent of the 
286 children considered in this paper) came from a family classified 
by the school as having no English speaking parent. This percentage is 
reasonab ly rep iresen i tat i ve of met rap d 1 i tan schoo Is, be i rig s imi lar to 
that found in a 1980 survey conducted in government schools in New 
South Wales (Johnston, 1982). The family language information was 
obtained during the first year of schooling. Although , there is no 
facility for making home visits, the class teacher and /or the Infants' 
Mistress or Principal meet with the parents and request information 
concerning the amount of English spoken in the home. Very precise 
records are maintained as this vital information determines the number 
of 'English as a Second Language* assistants the Principal can 
request. For the purpose of this study, children who came from 
families where rib parent spcfce English were classified into one group, 
while those coming from families where at least one parent spoke 
English were classified iritc a second group along with those w+icere 
English was spoken by both parents. ^ check was mad on parents' 
language was checked again in grade 1 by referring to the grade 1 
records and consulting with teachers and the Principal; virtually rib 
changes were reported* 

The largest non-English speaking subgroup were Greek speakers but 
there were also migrants from Asia, Africa, other European co-mtries 
and f roir North and South America. However, neither parents' native 
language nor their proficiency in it was taken into account in this 
study. The English and non-English speaking subgroups did riot differ 
significantly (p < 0.05) in terms of the sex, age, size of family or 
ordinal position of the child within the family. Children in the non- 
English speak i ng group were more 1 i kel y to be born outs i de Austral i a 
( 66 per cent a 3 opposed to 16 per cent i ri the rest of the samp le) arid 
came from families where the heads of the households held occupations 
with a 1 bwer status (mean of 8 . 3 compared with 11.5 for the rest of 
the sample (t(273) = 6.00^ p < O.Oi) on a i-17 scale adapted from 
Congalton (1969) . 
Mater ial s and Administration 

The materials considered in this study are part of a larger, an- 
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going longitudinal study described in more detail by Butler, Marsh, 
Sheppard arid Sheppard, (1982, i983) . An extensive battery of tests 
was administered in Kindergarten iH 1974, and various reading 
achievement tests were administered near the end of the academic year 
in 1975, 1976, 1977 and 1980. The relationship between kindergarten 
measures and subsequent reading performance is described elsewhere 
(Butler, et al . , 1982, 1983) and will hot be considered in the present 
investigation. At th~ end of year 6 (1980) , teachers were asked to 
judge students in terms of ability in mathematics and language. Also 
■end of year 6" assessments, which summarize student performance in 
mathematics and language, were made available to the researchers. The 
specific tests and occasion of administration for those materials 
administered in kindergarten, and in years 1,2,3 and 6 arid considered 
in the present i hvest igat ion are as f o 1 lows: 



NOVEMBER /DECEMBER 1975 (YEAR 1): 

1. ACgg Lower Grades Reading Test (ACER, 1973), The test_ ls_ des i ined 
tor^chi ldren^with about 6 months of read i ng_ i hfitruc t i on and requires 
such activities as matching wgrdsandpictures^ reading simple 
} nstructlDns » ana demonstrating comprehension by falidwihq written 
instructions. This test results in a single scor*. 

I^i^^im^n 1 ^ i — * R tf^ B Skill, This is Test 1 of the Standard 

R g?f * n 53 Jes4s (Baniels_S<_ Diack, 1958) . The test requires that 

children read al mid questions of increasing difficulty and provide 
answers to questions which assess compreheris i on . the test results in 
a single score. * *" 

?9#^ graded Wo£d reading Test (Schonell, 1955; also see Buros, 

ir^™?I«« 5!ix* Th J S require- children to read aloud words of 

increasing difficulty which are presented in written form and result 
in a single score. 



OCTOBER /DECEMBER 1976 (YEAR 2): 

1 » jDgnen - Pi agnost i c Re ading Tesjt of Wor 5 Recogn i t Aon (Daren. 1973 
adapted for Australian use, see Butler, 1979) . The test his separate 
scores for _ letter recognition, beginning scuntfSj, whdle_word 
recogn i t ion, speech consonants, endingsaunds. b lending, rhytninq. 
vowels, discriminant guessing, spelling, and sight words. 

2- JU§± Ett graded Word reading Tes t (see above). 

OCTOBER /DECEMBER 1977 (YEAR 3) Z 

1. Stah^or^d Diagnd st ic Read i na Tpcf i ovmi i m=*~ i r» « 



2 - Test Eii. Qraded Word reading Test (see above). 
OC TDBER / DECEMBER 1980 (YEAR 6): 



ier , 
th 



j qa I^ St °» d B S * a g nos * * c , |frt± Level 1 (Kar lsen^ Madden and Gardn* 
1966, Also see Buros, l?72 i _p^ 1 1 27) , This is a multiscale with 
■easures for reading comprehension (literal, inferential and total) • 
vocabulary, syllabification, sound d i scr in i hat i oh , blending and rate. 

2- Test Rl, Graded Word r e ad! rig Test (see above). 

3. ^aener Rating^ for Student Abi 1 itv in Language Subject Area and 



ERLC 



A Lorigi tud irial Comparison 6 



Matheaatics Sfe i 1 lg » Teachers evaluated the studehts_usi ng_a seven 
point response scale which varied from "i - very inadequate" to "7 - 
superior*. 

4 - ^"d of Year 6 Assessment . All public schools provide a summative 
6t P hGS f °r ??ch student i n language_and_mathematics_ach at 
^he_ehd_pf _6rade 6_when_students transfer from pr±mary_to High School - 
These scores are used for_selection_f or speci fic High Schools as well 
as streaming within High Schools. The score is a composite mark_but__ 
of a possible 300 points and is based _ on standardized examinations and 
class teachersl_assessments. _ The. scares are designed to be comparable 
across different schools, though the precise tnanher in which they are 
determined may vary somewhat from school to school . 

P rel iminary Data Reduction 




Preliminary analyses and primary factor analyses were conducted 
to see what variables could be meaningfully combined to produce total 
scares. This analysis is described in more detail by Butler, et 
al.(1982, i983) . Factor analyses of the various reading measures 
collected in each year demonstrated each time that different reading 
scores cbiild be combined to provide a total score. In each of the 
four factor analyses, between 56% and 68% bf the variance could be 
explained by a single factor and there was only one eigenvalue greater 
than 1 . O. Even when the reading scores from all four years were 
combined into a single analysis (a total of 28 variables including the 
different subscales far the Stanford ahci Dbreh tests) the data could 
be adequately explained by a single "general reading ability** factor 
(see Butler, et al , 1982, 1983 for more detail). 

In order to obtain comparability across the different scores, the 
following variables were each standardized to a mean of O.O arid a 
standard deviation bf i.O: total reading scores for each of the years 
1975, 1976, 1977 and 19/8; teacher ratings of student ability .ri 
mathematics arid language collected in 1980; and end of year six 
assessments in language and mathematics. Since the variables fur each 
year were based iipbri different tests* no information was lost by 
standardizing the scores. Only the Schonell test was administered in 
each of the four years, and a separate analysis bf these results was 
conducted on the raw (unstandard i zed ) scores from this test. 
Missing Data 

An important problem in any large-? r cale survey study, 
particularly a longitudinal study that spans ail the primary school 
years, is the handling of missing data. The decision was made to base 
the major analyses on data from those pupils who completed the 
standardized reading tests during the 1986 (N == 286). ror this group 
there was little missirig data for any bf the variabltb assessed 
earlier: combined reading in 1975 <7 missing cases), J; 976 (1 missing 
case), year 1977 (no missing cases), 1980 (rid missing cases); teacher 





ratings in 1980 < id missing cases) * s ehd ul year six assessments (14 
missing cases). For these missing cases, the mean of the entire group 
was substituted for any missing values. 

A mare serious problem was the question of whether any bi . i, had 
been introduced due to attrition from the sample tested at the start 
bf the study. A t5tai of 1©6 students (27%) from the original 
population were hot available for testing in year six in spite of 
concerted efforti to trace their location. However, the major 
emphasis of this study is the comparison of students who came from 
English speaking and h5n-EngIish speaking families, and the level of 
attrition was nearly identical for these twB groups. Scores oh the 
Slossbri Intelligence Test (Slosson, 1963) and the Peabody Picture 
Vocabulary Test (Dunn, 1965? were available for all children from the 
testing conducted in kindergarten in 1974, and the students from the 
or i ^inal sample who were hot tested in 1980 did not differ 
significantly froS those who were, on either of these tests or on 
their sum. Varying numbers of those students who were not tested in 
1980 had been available for testing in 1975, 1976 or 1977. A second 
check established that the total reading scores in each of the three 
earlier testings for students who were not tested in 1980 did not 
differ significantly from those who were. Finally, based upon the 
total reading score in 1976 (N = 320 children), a two-way ANOVA was 
conducted to determine if the apparent difference between students 
from English and non-Engliih speaking families was related to whether 
or not a child was in the group which was available to be tested in 
1980. There were substantial differences for children from English 
And non-English speaking families which will be discussed later, bat 
these differences did not significantly relate to whether the child 
was tested in 1986. Thus, while the problem bf attrition does dictate 
caution in the interpretation of the results, it seems Unlikely that 
this problem will have any substantial influence on the conclusions of 
the study. 

St at 1 st leal Analyses 

All of the statistical analyses described in this study were 
conducted with the commercially available SPSS Program (Hull h Nie, 
19815 Nie et al . , 1975). The first analyses consisted of a three-way 
ANOVA where one factor was a repeated measure variable (the year in 
which the reading test was administered) and two factors were betweeh- 
group variables (language group and student sex). the purpose Bf this 
analysis was to compare the two groups (students from English and non- 
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English speaking families) dri the combined reading scores, to 
determine if the group differences varied over time, and to determine 
if group differences depended upon student sex. A similar analysis 
was conducted for scores from the Schoneli reading test, the drily test 
to be administered in all four years. Next, teacher ratings of 
ability in language arid mathematics, and end-of -year-si x assessments 
. in these two subjects were examined in a three-way ANOV/A where subject 
< language or mathematics) and source (teacher ratings or erid-of-yeai — 
six assessments) were repeated measure variables, and language group 
(students from English and non-English families) was a between-group 
variable. Each of these ANOVA's was conducted with the SPSS MANOVA 
procedure, and results are reported in terras of univariate ANOVA's 
though conclusions based upon multivariate ANOVA's were similar. 

Finally, language group, student sex, reading scores from each 
year, teacher ratings and end-of -year-six assessments were included in 
a single path analysis. For the purposes of this analysis, teacher 
ratings of language ability were combined with end -of -year six 
assessments in language, as were the corresponding measures of 
mathematics. The path coefficients derived from the path model 
described in the results section are based upon standardized beta 
weights resulting from a series of multiple regression analyses (see 
Wolfle, 1980J Ker linger & Pedhazur, 1973). 

Results 

Cowpar i son of read i ng S cor e s Over Time 

the total reading scares for 1975, 1976, 1977 arid 1980 are 
presented separately for students who come from English and non- 
English speaking families (see Figure 1A) - The two language groups 
consistently differ by about two-thirds of a standard deviation in 
each of the four years which span the primary school grades. 
Statistical analyses support these observations in that the 
differences between the groups is significant IF (1,282) = 27.31, p 
< O.OOl), but does not vary over time (F (3,846) = .52, p > b.5). the 
effect of sex is also significant (F (1,282) = 29.67, p < O.OOi), with 
girls scaring somewhat higher, but this effect does hat interact 
significantly with any of the other effects. For this analysis, there 
is no information on change in reading scares over time, since the 
scores were standardized (across both groups) separately for each 
year. 

-Insert Figure 1 About Here 
The interpretation of Figure 1A is complicated by the fact that 



A Longitudinal Campari son 9 

the particular set of reading scores administered each year varied, 
hence it is hot meaningful to compare the raw tunstahdard i zed) scores 
rjver time. However, one reading test, the Schonell test, was 
administered each year of th'E? study and the raw scores for this test 
are shown i n Figure lb. This f igure shows that students from non- 
'English speaking families scored about 6.5 points below other children 
on the Schonell test in each of the four years, while both groups 
improved about 10 points per year during the primary school years- 
Statistical analyses showed that the difference between language 
groups is significant <F 11,282) = 13.31, p < O.OOl) and that the size 
of the difference does not vary over time (F (3,846) = b.31, p > b.5). 
Again the effect of sex is statistically significant CF (1,282) = 
5.90, p < 6. 01) bat does not interact significantly with any of the 
other variables. For this analysis there is a substantial increase in 
the reading scares over time (F (3,846 = 1296-77, p < O.OOl) (recall 
that these scores were not standard! zed separately for each year ) . 
Cotnpar i sons i n Language and Mathemat ics at the grid of P rimary School 

Results described above are based upon standardized reading tests 
which were administered by researchers as part of this study. At the 
end of year six^ students are formally assessed by their school in 
language and mathematics, and these assessments were made available to 
the researchers. In addition, as part of this study, teachers were 
asked to rate each child's ability in language and mathematics. 
Standardized scores for these four variables are presented separately 
for students from English and non-English speaking families (see 
Figure 2). The two groups differ substantially in measures of 
language achievement, bat not in measures of mathematical achievement. 
Ar; might be expected j, the pattern of results is consistent for both 
teacher ratings and end-of -year-si x assessments. Statistical analyses 
of the results substantiate these observations in that the language 
group-by-subject interaction is statistically significant (F (1,284) = 
24.6, p < O.OOl). The effect of source (i.e. teacher ratings vs ehd- 
of-year-six assessments) could not differ significantly since both 
scores were standard i zed , but more important ly it did not i nteract 
with any other effect . Simp 1 e t- tests were used to compare the 
language groups on each of the four measures separately. Students 
from English speaking families scored significantly higher than those 
from non-English speaking families on both measures of language 
achievement (teacher ratings — t(284) = 4.2^ p < 0.001, end-of-year- 
six assessments — t(284) « 3.5, |j <y O.OOl), but the two groups did 
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hot differ significant iy on either measure of mathematics achievement 
(teacher ratings-- t(284) = 0.6, p > 0.5; erid-df -year-s i x assessments 
— t ( 284 ) * 6.8, p > 6.4). The consistency of these findings across 
two d i ffercnt sources substantial 1 y strengthens the cone 1 us ions . The 
effects of the language measures are consistent with results presented 
in Figure 1. However, it is also an important finding that children 
from non-English speaking families, in spite of being more than half a 
standard deviation below other children in reading achievement during 
the i r six pr iwary schdd 1 years , do hot d if f er s i gh i f i cant 1 y from them 
in terms of mathematical achievement. 

Insert Figure 2 About Here 
Stabi 1 i ty of. Reading Differences Over Primary School Grades 

Figure 1 illustrates average reading scores over time, but it 
does not indicate the consistency of the relative rankings of students 
in reading achievement over the six years of primary school. Total 
reading scores for each year are highly correlated with those from 
other years (mean r « 0.7<5) despite the fact that different reading 
tests were used each year. If scores from first grade are excluded, 
then the mean correlation increases to 6.84. Thus, while the absolute 
level of reading achievement does improve over time, the relative 
ranking of students remains remarkably stable. 

The stability of the reading scores and the relationship of 
reading scores with other variables is further examined with a path 
analysis. The description and analysis of the path model follow the 
strategies presented by Wolfle <198G). The variables included in this 
analysis are presented in Figure 3 and the ordering of these variables 
(from left to right) represents the hypothesized direction of the 
ef feces. Straight arrows represent direct effects that are 
statistical 1 significant, and the arrows are excluded when the path 
coefficients are hot statistically significant (all excluded paths 
have coefficients less than 0.08). The curved arrow connecting the 
measures of the end of year 6 assessments of language and mathematics 
achievement indicate that no causa i ordering between these variables 
has been hypothesized, and that the correlation between them may be 
due to other 'Variables not included in the model, for example, halo 
effects or a general ability factor. 

_Insert_Figure_3 About Here 

The results of the path analysis (see Figure 3) again demonstrate 
the stability of reading achievement scores over time. Reading scores 
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collected at any particular point during the primary school years are 
primarily determined by reading achievement from the testing conducted 
immediately prior to that point in time. Reading achievement in 1973 
has a large direct effect en reading in 1976, 1976 reading level has a 
large direct effect on reading in 1977, and so forth. This suggests 
that the acquisition of reading skills for students in this study 
followed a smooth, stable developmental pattern where the acquisition 
of ski i is at any particular point in time is dependent upon the 
mastery of prior skills. Students who were poor at reading in the 
earl, years of primary school remained poor at reading during all six 
primary school years. 

For purposes of this study, the effects of language group 
membership (belonging to English vs non-English speaking families) in 
Figure 3 is particularly interesting. Membership of a language group 
has a large direct effect on reading achievement in 1973 (first 
grade), but not on reading achievement in any subsequent year. It 
must be emphasized that these results do not imply that language group 
has no effect on subsequent reading performance in later school years. 
The results show that while these effects are substantial, they are 
indirect effects. Students from non-English speaking families perform 
more poorly on reading achievement tests all chrough primary school, 
but this poorer performance can be explained in terms of their poorer 
performance in first grade and thus it is ah indirect effect. Hence 
language group seems to have little effect on reading achievement 
daring the primary school years beyond the effect it has on first 
grade reading. This suggests that it is the poor initial reading 
skills, rather than an inability to handle new skills, which 
restricted reading improvement during these years for the migrant 
children^ and that subsequent schooling does hot appear to help 
overcome the initial problem. 

the measures of language and mathematics shown in Figure 3 are 
based upon an average of teacher ratings and end-of -year-six 
assessments. Results for the combined language measure follow the 
pattern described earlier. Language achievement assessed in this 
manner is significantly related to the total reading score in 1980^ 
which is in turn determined by reading achievement in earlier years. 
There is no direct effect of language group on the language 
achievement measure at the end of primary school but rather there is a 
long indirect chain of effects where language group impacts reading 
achievement in first grade which affects reading in second grade and 
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so forth- The relationship between language group and mathematics 
achievement is more complicated. the indirect effect of language 
group (i.e. its effect carried through earlier reading scores) is 
negative, but the direct effect is positive. Thus, students from ritih- 
English speaking families actually perform better at mathematics after 
controlling for the effects of their poorer reading achievements (i.e. 
the path coefficient (.13) in Figure 3 is positive)- This positive 
direct effect on mathematics achievement and the negative indirect 
effects cancel each other but so that overall there is little or ho 
difference between the two language groups in terms of mathematics 
achievement (see Figure 2). 

Siscu55 ion 

The results of this study provide several important conclusions. 
First of all, students from non-English speaking families are 
substantially disadvantaged in early reading achievement; these 
differences are stable and remain consistent during the first six 
years of schooling. Second, language group membership has no direct 
effect upon reading achievement scores beyond first grade! rather the 
initial disadvantage in reading skills observed in first grade 
accounts for poor reading achievement in subsequent grade levels. 
Thirds the disadvantage observed in these children is quite specific 
to language/ reading skills and does hot generalize to their 
performance in mathematics. At the end of primary school § students 
from non-English speaking families do not differ from other children 
in mathematics achievement whether measured by the end-of -year-s i x 
assessments or by teacher ratings; the math scores are significantly 
higher than those of other children after controlling for reading 
abi 1 i ty . This set of cone 1 us ions is strengthened by the 

representativeness of the original sample of students, the consistency 
of the findings over a variety of indicators! the longitudinal design 
of the study, and the lack of relationship between attrition and the 
var i stb 1 es cons i dered . 

The cdhc 1 us ion that the language group differences are simi lar 
over time needs to be defended, particularly when the characteristic 
being assessed is known to be changing over time as is the case with 
reading achievement during the primary school years. Two strategies, 
each with its own problems, were used to arrive at this conclusion. 

The first strategy was to form a total score based upon a variety 
of different reading tests selected to be most appropriate for each 
year of the study* standardizing the scores separately for each year, 
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and then making comparisons on the basis of standard deviation units. 
While this approach seems most defensible, it assumes that each of the 
different total scores is reliably measuring comparable components of 
read i ng . Subs t ant i a 1 support for this assumpt i on c< imes f ram the 
preliminary analysis which suggested that the various reading tests 
administered each year, and even the set of scores from ail four 
years, ref 1 ect a single factor of read i ng ach i evemen t , and extremely 
high correlations between total reading scares for the different years 
provide further support for this approach . 

The second strategy was to make compar i sons on the basis of the 
same test (Schonell) administered in each of the different years of 
the study. This second approach seems less defensible in that it is 
unlikely that the same test could be appropriate across all the 
primary grades. Indeed, the Schonell test used measures only word 
recognition and is hot a comprehensive measure of reading achievement. 
Conseqaent 1 y , bath compar i sons, those based upon the total read i ng 
scores (Figure 1A) and those on the Schonell test (Figure IB) are 
subject to criticism, as is likely to be the case in any such 
compar i son. However, confidence in the conclusions is strengthened 
considerably by the consistency of the two sets of findings- 
Students from English and non-English speaking families represent 
two intact groups which differ to an unknown extent on many variables 
(e.g., family SES, home environments, cultural background, parents* 
education, literacy in the home, children's language skills in their 
native language etc.) in addition to home language. Consequently, 
since random assignment is not possible and never could be passible, 
it is impossible to determine that any one or any combination of these 
differences cau ses differences in language/reading ski its. Even if 
some of the group differences in language skills could be explained in 
terms of other variables (e.g., SES), attributing the differences to 
the other variables instead of to home language could only be 
justified if the other Variables were causally predominant over home 
language, and such an assumption would be nearly impassible to prove. 
However , the iatck of group d i f f erences i h mathemat ics ach i evemen t 
provides an additional clue to this problem. While it is still 
possible that some other variable such as SES produces a low level of 
1 anguage/ read i ng skills b>it has no effect on mathemat ics skills, this 
possibility seems unlikely. Instead, the specificity of the results 
suggests that home language is a likely determinant of the early group 
^ differences in language skills. 
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In some respects the search to determine which differences in t 
groups are causal determinants obscures an important finding. p oor 
reading performance in the early primary grades leads to poor 
performance in later years — no matter what the cause of the poor 
performance in the early years; Home language and input variables 
representing other characteristics before the start of school 
contribute little or nothing to the accuracy of the prediction of 
reading in year 6 beyond that which can be predicted by early readinc 
performance. In this respect, reading achievement in early primary 
grades rather than home language is the critical variable. The path 
analysis suggests that if the reading deficits of students from non- 
English speaking families are remedied, then home language may not 
have an effect on subsequent language achievement. 

There are several qualifications to this discouraging state of 
affairs. First, no specific Interventions were attempted with these 
children beyond the normal efforts employed in this particular school 
system^ and an effective intervention program might lead to different 
results. Second, while the sample of students was chosen to be 
representative of the diversity of backgrounds likely to be observed 
in the metropolitan Sydney area, the conclusions are based upon the 
longitudinal study of a single age cohort in a single school system. 
Thus it is important to replicate this study. Third, non-English 
speaking students in this study represent a diverse group and it may 
be that the results for particular subgroups differ. The relatively 
small size of this group and the limited information about home 
environments prior to the start of school precluded this further 
analysis. Fourth, even when longitudinal data are examined with 
sophisticated path analytic techniques and some rival hypotheses can 
be eliminated, causal conclusions must be examined critically. In 
particular the supposition that language group has no ttnud i rec C*no 
effect on reading performance in year 6 and the corollary that 
eliminating reading differences in early reading performance would 
eliminate the effect of language group in subsequent reading 
performance must be viewed as a causal hypothesis that received strong 
support in this study rather than a proven fact. Nevertheless, the 
findings do emphasize the importance of early reading problems on 
subsequent achievement in reading. 

The finding that English and non-English speaking students do not 
differ ^n mathematics at the end of primary school is both striking 
and encouraging. It is striking in that other research discussed 

/ 7 



A Ldhgi tud irial Comparison ±5 
earlier has reported that while differences in mathematics achievement 
are smaller than in language achievement, the differences were still 
statistically significant. This is particularly so since overall 
mathematics performance by year 6 could be expected to have a 
significant verbal component. it is encouraging in that it 
demonstrates that students from non-English speaking families, even 
after suffering considerable disadvantages in reading/language skills 
through six years of primary schooling, are still able and 
sufficiently motivated to master materials in other content area, at 
the same level as students from English speaking families. 
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